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Abstract
Recent decades have seen an evolution in thinking on the
sustainability of forest-dependent communities from commu-
nity stability to community resilience, which seeks to enhance
communities’ ability to respond to drivers of change in ways
that sustain the multiple dimensions of well-being. However,
the process of community response to drivers of change is not
well understood and methods for assessing community re-
silience are not fully developed. This paper proposes a theo-
retical model to understand the structures and processes in-
fluencing the adaptation of communities and households to
drivers of change and which can serve as a guide to the de-
velopment of indicators for assessing resilience across multi-
ple scales. The model synthesizes the interactional communi-
ty theory from rural sociology and the theory of resilience in
social-ecological systems from the field of applied ecology.
The implications of the model for theory and methods are dis-
cussed.
Keywords: Capabilities; Capital assets; Community ca-
pacity; Community resilience; Sustainable forestry
Introduction
The concept of sustainable forest management has
evolved over recent decades, referring to the goal of manag-
ing forest resources to meet society’s present and future
needs, without impairing ecosystem function (Wang, 2004).
Central to definitions of sustainable forestry is the mainte-
nance of both ecosystem health and human well-being
(Colfer et al., 2001; Charnley, 2006). But principles of sus-
tainability have been present in the field of forestry for more
than two hundred years (Wiersum, 1995). What fundamental-
ly differentiates current approaches to sustainability from
those of yesteryears is growing understanding of the dynam-
ics of coupled human-environment interactions. 
For almost a century resource management approaches
were influenced by the balance of nature paradigm that as-
sumed that “undisturbed nature is ordered and harmonious
and that ecological systems return to a previous equilibrium
after disturbances” (Wu & Loucks, 1995: 439). However,
these stability assumptions have been critiqued as flawed and
hence, responsible for various resource management chal-
lenges that pose a threat to sustainable development (Holling,
2000). Since the 1970s, there has been a shift from the equi-
librium assumptions of the balance of nature paradigm to-
wards the adoption of non-equilibrium theory in what
Scoones (1999) refers to as the “new ecology” (p. 481). Key
components of this shift include adoption of a complex sys-
tems view of the world, integration of humans in nature, and
recognition of cross-scale interactions among various levels
of social and ecological systems (Berkes, 2004; Folke, 2007). 
These paradigm shifts are now receiving recognition in
many spheres of resource management and studies on re-
source-dependent communities. In North America for in-
stance, ideas on the sustainability of forest-dependent com-
munities have evolved from community stability to commu-
nity adaptive capacity and community resilience (Nadeau et
al., 1999, Beckley et al., 2002; Charnley et al., 2008). Al-
though there is lack of consensus among researchers on the
conceptual relationships between community capacity and
community resilience, both concepts represent a broader con-
ceptualization of community well-being, as well as recogni-
tion that forest-dependent communities are complex and dy-
namic entities that are constantly exposed to social and eco-
logical forces of change to which they must adapt in order to
be sustainable (Donoghue & Sturtevant, 2007).  
However, the relevance of these new perspectives on
community sustainability to scientists and policy makers is
being hindered by theoretical and methodological weakness-
es. A widely recognized problem in the literature on commu-
nity resilience and adaptation in general is the lack of theo-
retical understanding on how communities adapt to various
drivers of change (Beckley et al., 2002; Beckley et al., 2008).
In the literature on forest-dependent communities for in-
stance, there is inadequate understanding of how forest-de-
pendent communities respond to and are impacted by forest
policies (Donoghue & Sturtevant, 2007). Another related
problem is the lack of robust measurement instruments for
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assessing community resilience (Parkins et al., 2004; Cutter
et al., 2008; Magis, 2010).  There is a need for the develop-
ment and operationalization of conceptual frameworks that
provide insights into the dynamics of community resilience,
as well as provide the theoretical foundation for the develop-
ment of resilience assessment indicators.
This manuscript seeks to build on existing work on for-
est-dependent community sustainability by proposing a gen-
eral theoretical model for understanding the structures and
processes influencing the responses of communities and
households to social and ecological drivers of change, as well
as the outcomes of the adaptation process. The model is also
intended to guide the choice of indicators and methods for as-
sessing community resilience. The first section draws largely
from sociological work on forest-dependent communities in
the North American context to critically analyze the evolving
concepts that have been used to describe and promote the sus-
tainability of forest-dependent communities, such as commu-
nity stability, community capacity, and community resilience.
Well-being, defined as “the experience of good quality of
life” (Chambers, 1997: 1744), although not explicitly dis-
cussed here, is a central focus of these evolving concepts.
The second section draws on the interactional community
theory from the field of rural sociology and the theory of re-
silience in social-ecological systems from the field of applied
ecology to propose a synthesized theoretical model of com-
munity resilience. The theory of resilience in social-ecologi-
cal systems is presented to clarify the conceptual relationship
between community capacity and community resilience and
also to explain the structural sources of community re-
silience, while the interactional community theory is used to
explain the social processes that account for the differential
responses to drivers of change within and across communities
in the adaptation process.  The third section discusses the the-
oretical and methodological implications of the model. Con-
clusions are then drawn in the final section of the paper.
Evolving concepts of forest-dependent 
community sustainability
Community Stability
The concept of community stability originated from
Germany in the 18th century as a policy for the development
of isolated timber-dependent communities (Waggener, 1977).
It was borrowed and applied in the U.S. upon the inception of
modern forestry and has since been an implicit goal in major
policies, from the Organic Act of 1897 to the Northwest For-
est Plan of 1994. Community stability was strongly tied to
policies of sustained yield forestry — a forest policy that also
originated in Germany (Lee, 1990). Both presumed that a
predictable supply of timber would enhance community well-
being (Schallau, 1989).  An alternative perspective conceptu-
alized community stability in broader and more dynamic
terms (Kaufman & Kaufman, 1946). Nevertheless, the appli-
cation of community stability in forest policy has always re-
flected notions of constancy in income, employment, price
and output of wood and other economic measures (Machlis &
Force, 1990). 
Over the years, research has revealed several flaws asso-
ciated with the community stability approach to rural devel-
opment. First, it presented a static approach to community
sustainability, insofar as it sought to control internal and ex-
ternal forces of change to maintain timber production and
timber-related jobs in forest-dependent communities (Beck-
ley et al., 2002). Second, the community stability concept
demonstrated a limited understanding of the complexity of
human interaction with forests beyond narrow economic
terms (Lee & Field, 2005). Finally the underlying economic
assumption that a sustained yield of timber leads to the stabi-
lization of local and regional economies has also been chal-
lenged (Power, 2006). These criticisms paved the way for the
alternative approaches of community resilience and commu-
nity capacity in the 1990s.
Community Resilience and Community Capacity
Machlis & Force (1990) suggested resilience as a more
appropriate concept to replace the notion of stability in the
study of forest-dependent communities, because the former
recognizes the ability to cope with change. Community re-
siliency, alongside the concept of community capacity,
gained popularity in the literature on forest-dependent com-
munities in North America following three large scale
ecosystem assessment projects undertaken in the U.S. in the
early 1990s.
Community capacity has been defined as “the collective
ability of residents in a community to respond (the communal
response) to external and internal stresses; to create and take
advantage of opportunities; and to meet the needs of residents,
diversely defined” (Kusel, 1996: 369).  This definition recog-
nizes that forest-dependent communities are exposed to vari-
ous forms of forces of change to which they must respond
(Beckley et al., 2002). Significant research efforts have gone
into identifying the sources of community capacity and how
these can be measured. Community capacity has been associ-
ated with various forms of capital, namely social capital, eco-
nomic capital, physical capital, human capital, and natural
capital (Wall & Marzall, 2006; Parkins & MacKendrick,
2007). These capitals constitute the resources that communi-
ties need to mobilize within existing institutional relations in
responding to various drivers of change (Beckley et al., 2008).
In one of the early works on resilience in forest-depen-
dent communities, Harris et al. (1998) defined community re-
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silience as “a town’s ability to manage change and adapt to it
in positive, constructive ways” (p. 13). The authors identified
factors influencing community resilience to include popula-
tion size, community leadership, infrastructure base, commu-
nity autonomy and economic diversity.  Magis (2010) recent-
ly defined community resilience as “the existence, develop-
ment, and engagement of community resources by communi-
ty members to thrive in an environment characterized by
change, uncertainty, unpredictability, and surprise” (p. 401).
She identified the resources required for community re-
silience to comprise the various types of capital assets, such
as social capital, economic capital and natural capital. 
Thus, at the level of measurement, there appears to be
minor differences between community resilience and com-
munity capacity since both concepts can be measured by cap-
ital assets (Donoghue et al., 2007). Community resilience and
community capacity address the shortfalls of the community
stability concept in fundamental ways. First, both deal with
communities’ ability to adapt deliberately to change
(Donoghue & Haynes, 2002), thus recognizing the agency of
forest-dependent communities. Second, both concepts offer a
multi-dimensional and integrated conception of well-being to
encompass economic and non-economic measures (Haynes,
2003) as represented by the various capital assets. Third, the
new concepts also reflect an enhanced understanding of the
complex and dynamic relationships between rural communi-
ties and the forests that surround them (Daniels, 2004). 
The applications of these concepts have, however, been
critiqued. First, while there appears to be consensus on the
sources and measures of community resilience and commu-
nity capacity, there has been no generally accepted explana-
tion of the conceptual relationships between these two con-
cepts.  As such, they are used differently by different authors.
For instance, Paveglio et al. (2009) assert that “While re-
silience often focuses on returning a community to some
original state following a disturbance, adaptation focuses on
moving a community on to something new” (p. 1086). A con-
trasting position is offered by Magis (2010: 408) that “while
community capacity can be developed for virtually anything,
including stasis in the face of change, CR [community re-
silience] specifically exists within and because of change.”
Such inconsistency in the literature on forest-dependent com-
munities creates confusion and impedes the accumulation of
knowledge on community sustainability. Hence, there is the
need for further refinement of the theoretical relationships
between the two concepts.
Second, existing work on community resilience has been
critiqued for failing to establish a theoretical understanding
of linkages between community resilience and drivers of
change, such as change in forest policy (McLain et al. 2008).
While considerable research effort has gone into identifying
the sources of community capacity and community re-
silience, not much is known about the process through which
these resources are differentially mobilized within and across
communities in the adaptation process. Donoghue & Sturte-
vant (2007) made a useful distinction between mobilizing as-
sets that represent community interaction processes, and
foundational assets that are mobilized in community respons-
es to change. However, their analysis on these interaction
processes did not go far enough. Thus, there is the need for
theoretical models that offer a better understanding of the so-
cial processes that account for how communities act. 
Third, an implicit assumption in discussions on commu-
nity resilience and community capacity is that community re-
sponse to change occurs primarily through community col-
lective action (Magis, 2010). Thus, the existing literature ap-
pears to have been influenced by the popular notion of com-
munity as a homogeneous group of people with shared norms
and interests within a bounded geographic area. As such, the
implication of social diversity for community response to
change events has not received serious theoretical considera-
tion. As Paveglio et al. (2009) noted, understanding social di-
versity within and among communities is important for un-
derstanding how they can adapt to various drivers of change,
as well as the differential outcomes within a community.
This review of the literature on forest-dependent com-
munities in the North American context has demonstrated an
evolution in thinking from community stability to communi-
ty resilience and community capacity, reflecting broader par-
adigm shifts about human-environment interactions and a
more dynamic and holistic understanding of the well-being
and sustainability of forest-dependent communities. The re-
view has shown that capital assets are widely used as mea-
sures of the capacity and resilience of communities to sustain
their well-being in the face of surprise. Thus, community re-
silience and community capacity have been treated as more
or less the same at the level of measurement. However, more
work appears necessary in establishing the theoretical rela-
tionship between the community capacity and community re-
silience concepts and in understanding the structures and
processes influencing community response to change. These
issues are addressed next. 
Foundations of a proposed theoretical model
of community resilience
A model is useful in research to the extent that it pre-
sents key constructs and variables, as well as the relationships
among them, in a way that simplifies the study of a complex
phenomenon (Shoemaker et al., 2004). Given the flaws iden-
tified in current approaches to the study of the resilience of
forest-dependent communities, this paper proposes a theoret-
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ical model intended to serve as a heuristic tool for the study
of community resilience and adaptation. The model present-
ed here is informed by the interactional community theory
(Kaufman, 1959; Wilkinson, 1991) and the theory of re-
silience in social-ecological systems (Holling, 1973; Folke,
2006). Together, these two theories provide structural and
process components that offer a fuller explanation of com-
munity resilience and adaptation processes. Below, these the-
oretical components are presented, followed by an overview
of the model.
Social-Ecological Resilience
Resilience theory (Holling, 1973) offers an alternative
approach to sustainability that is informed by a complex
adaptive systems view of the interactions between social and
ecological systems. Complex adaptive systems exhibit char-
acteristics such as non-linearity, emergence, scale-sensitivity,
and surprise (Berkes, 2004). Although there are various types
of resilience, this proposed model is concerned with social-
ecological resilience because it adopts the view of forest
communities as complex social-ecological systems (Ostrom,
2009) whose human communities and economies are deeply
interconnected with the surrounding forest ecosystem in a co-
evolving fashion. According to Folke et al. (2002: 438),
“Resilience, for social-ecological systems, is relat-
ed to (i) the magnitude of shock that the system can
absorb and remain within a given state, (ii) the de-
gree to which the system is capable of self-organi-
zation, and (iii) the degree to which the system can
build capacity for learning and adaptation.”
These dimensions indicate that social-ecological re-
silience entails a balance between change and stability in an
on-going process of learning and responding to various social
and ecological drivers of change. According to Adger et al.
(2005), the resilience perspective is fundamentally different
from traditional approaches to sustainability because it seeks
to build the adaptive capacity of social-ecological systems to
respond to future surprises, whereas traditional approaches
have sought control over systems assumed to be stable. The
resilience framework assumes that change will always occur,
but the drivers of change are not necessarily predictable (Nel-
son et al., 2007). 
It is important to distinguish between the process and
outcomes of resilience. The process of responding to drivers
of change can be grouped into three categories or strategies:
coping mechanisms, adaptability, and transformability. Cop-
ing mechanisms are typically short term or emergency re-
sponses taken by people to address situations that threaten
their livelihoods (Berkes & Jolly, 2001). In the face of a dri-
ver of change, coping mechanisms are critical because they
can either lead to adaptive capacity or to a state of vulnera-
bility (Adger, 2000). For example, in their study of the Inu-
vialuit people in western Canada, Berkes & Jolly (2001)
found that coping with the impact of climate change includ-
ed adjusting when, how, and where subsistence activities,
such as fishing and hunting, were done.
Adaptability or adaptive capacity refers to the means by
which individuals, households and communities renegotiate
local institutions and modify their production practices so as
to sustain their livelihoods (Berkes & Jolly, 2001). The dif-
ference between adaptability and coping is that coping is
short term, whereas adaptability is oriented towards the long-
term (Smith & Wandal, 2006). Coping and adaptability may
overlap across temporal scales such that coping could devel-
op into adaptability over time (Berkes & Jolly, 2001). Exam-
ples of adaptability that Berkes & Jolly (2001) found among
the Inuvialuit people were flexibility in the use of local re-
sources, application of local environmental knowledge and
skills, sharing through social networks, and intercommunity
trade. The use of community capacity in the literature on for-
est-dependence is conceptually the same as adaptability or
adaptive capacity (Parkins & MacKendrick, 2007). 
The third type of social-ecological response to change is
transformability. This refers to the capacity of the system to
create a fundamentally new system or untried beginnings
when ecological, economic, or social conditions make the ex-
isting system untenable (Walker et al., 2004; Folke, 2006). It
depicts the ability of the social-ecological system to re-orga-
nize and transition into a more desirable state by taking ad-
vantage of opportunities created by the existence of crises.
Transformability is fundamentally different from coping and
adaptability to the extent that transformability results in a dif-
ferent social-ecological system altogether, whereas coping
and adaptability are incremental responses that occur within
the existing social-ecological regime. Folke et al. (2002: 438)
contend that “when massive transformation is inevitable, re-
silient systems contain the components needed for renewal
and reorganization.” For instance the transition of the econo-
my of northern Arizona from an agrarian economy to a
tourism-based economy has been cited as an example of sys-
tem transformation (Nelson et al., 2007). 
This discussion on the broader meaning of social-eco-
logical resilience offers promise for reconciling the on-going
community resilience versus community capacity debate in
the literature on forest-dependent communities. From the so-
cial-ecological resilience perspective, community resilience
could serve as the general framework for pursuing the sus-
tainability of forest-dependent communities in unpredictable
futures, while community coping, adaptability and trans-
formability are specific variants of community resilience.
Coping and adaptability are geared toward stability through
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the ability to absorb shocks, whereas transformability is
geared toward change. 
With regard to outcomes, resilience is a value-neutral
concept (Fernandez-Gimenez et al., 2008). Thus, coping,
adaptability and transformability can lead to either desirable
or undesirable outcomes. Assessing the resilience of a sys-
tem, therefore, requires specification of desirable system at-
tributes (Carpenter et al., 2001). Although what constitutes
desirable system attributes is subjective and context-depen-
dent, the concept of well-being or quality of life is increas-
ingly used in the assessment of resilience (Marschke &
Berkes, 2006). While several measures of well-being abound,
the use of the capital assets framework to represent these de-
sirable system attributes is widespread (DFID, 1999; Plum-
mer & Armitage, 2007; Resilience Alliance, 2007). Thus,
from the sustainability perspective, the outcomes of commu-
nity resilience can be operationalized as change in well-being
within a defined spatial and temporal scale in response to
some driver(s) of change. In the proposed model, resilience
outcomes are described using the terms adaptation and mal-
adaptation (Bennett, 1976, 2006) to depict positive and nega-
tive outcomes respectively. 
The process and outcomes of resilience are influenced
by community structural characteristics. The availability of
resources and networks of relevant institutions, have been es-
tablished as critical factors influencing communities’ ability
to respond to drivers of change and to achieve desirable out-
comes (Tompkins & Adger, 2004; Nelson et al., 2007). The
logic is that communities that have higher stocks of capital
assets and institutions are able to absorb larger amounts of
disturbances while maintaining their existing condition. Such
communities also have the capacity to transformation into an
alternative state when the existing situation becomes undesir-
able. As such, they have higher capacities to cope, adapt and
transform. 
While capital assets are critical to community resilience,
their mobilization requires the availability of appropriate in-
stitutions (Tompkins & Adger, 2004). Institutions comprise
the formal and informal constraints that mediate human in-
teractions with one another (North, 1990). Institutions also
play a critical role in mediating the cross-scale interactions
between social and ecological systems (Folke et al., 2007).
Flexible, multilevel institutional mechanisms that comprise a
diversity of institutions across multiple scales are increasing-
ly being shown as vital to the resilience of communities be-
cause they offer opportunities for information sharing and
learning, resource mobilization, as well as dynamic respons-
es to unpredictable futures (Berkes & Jolly 2001; Berkes,
2008). 
Despite attention to resilience in recent years, specific
issues require more attention.  First, resilience theorists tend
to focus more on structural dimensions of the community,
such as the interplay between resources and institutions that
account for resilience. However, the social processes that ac-
count for the adaptation process are much less understood.
Second, resilience theorists have predominantly focused on
coarse scales, such as regional social-ecological systems. As
a result, human-environment interactions occurring at fine
scales, such as the individual, household and community lev-
els have received little attention (Asah, 2008). Thus, a deep-
er understanding of how adaptation occurs at fine scales, such
as the individual and household levels is critical for enhanc-
ing community resilience (Coulthard, 2008). To fill these
gaps, the interactional community theory is discussed next to
explain the social processes. 
The Interactional Community Theory
The concept of community is one of the most difficult so-
ciological ideas to define (Bender, 1978). Common meanings
revealed in definitions of the community include the view of
the community as a relatively small place, community as a
local society, and community as collective action (Lee &
Field, 2005). Luloff (1990) classified studies on the commu-
nity into four: the social systems approach (Warren, 1978),
the ecological approach (Hawley, 1950), the typological ap-
proach (Toennies, 1957), and the interactional approach
(Kaufman, 1959; Wilkinson, 1991). Given the focus of this
paper on the dynamics of community resilience, the interac-
tional conception is the most useful for understanding how
communities act or respond to drivers of change. Kaufman’s
(1959) outline of the interactional community was intended
for the analysis of community dynamics. Its starting point is
that communities are constantly acting to solve various com-
munity problems, and that such actions are almost always
change-oriented as opposed to maintaining the status quo. The
focus of the interactional community theorist is the dynamic
social processes through which people who share common
geographic space come together to address their common
concerns (Flint et al., 2010). A central component of the in-
teractional community theory is the notion of the interaction-
al arena or field. According to Kaufman (1959), fields or are-
nas for social interaction representing the various interests
within the local society serve as the medium through which
individuals and groups mobilize resources and act to address
their needs.  While there are several fields of social interaction
within the community, a central concern of interactional the-
orists is the analysis of the community field.  The community
field is the arena for social interaction that is oriented towards
the needs or general interests of the larger community rather
than the attainment of special interest (Wilkinson, 1991). 
It is also important to note that the community field is
not a given, but emerges from the interactions of interests
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where conditions are right (Flint & Luloff, 2007). Bridger &
Luloff (1999) have noted that the emergence of the commu-
nity field is often constrained by barriers to social interaction
such as race, ethnicity and gender. Thus, the interactional
community theory does not assume that communities always
act through collective action (Flint & Luloff, 2005). Out-
comes of the interactional process also are not deterministi-
cally given. Community change may partly result from com-
munity actions, but Wilkinson (1991: 85) also cautions that
“chance and natural evolution must be recognized as power-
ful forces in community change.” This reflects notions of sur-
prise and unpredictability that are also characteristic of the
community resilience and adaptation process.
The interactional approach seems appropriate for the
analysis of community resilience because it deals with com-
munity dynamics, as opposed to viewing the community as a
fixed and stable entity. Also, as opposed to the dominant view
that community resilience occurs primarily through commu-
nity collective action (Kusel, 1996; Magis, 2010), the inter-
actional community theory allows for a reconceptualization
of the community resilience process as a phenomenon that
has room for both community collective action, as well as au-
tonomous actions as the level of individuals, households and
groups.  
The theory has already received widespread application
in studies on community response to change events, especial-
ly in the area of risk and disaster research (Flint & Haynes,
2006; Flint & Luloff, 2007). However, with the exception of
a few studies (Brennan, 2008), the interactional community
theory has not yet received much attention in work on com-
munity resilience. Unlike risk and disaster research that
posits drivers of change as threats to community well-being
(Flint & Luloff, 2005), the resilience perspective allows for
an investigation of the broad range of opportunities and
threats that various drivers of change present to different seg-
ments of the local society. 
However, there is a key shortfall in the way the interac-
tional community theory is currently presented. While inter-
actional theorists recognize that the structure of community
resources and institutions, as well as other external factors,
could enable or constrain opportunities for social interaction
within communities, their focus is primarily on the interac-
tion among individuals in the community that lead to com-
munity action to address common concerns. As a conse-
quence, the interactional community theory, in its current
form, offers only a partial explanation of the dynamics of
change and stability that is entailed in community resilience
and adaptation.  Consequently, Wilkinson (1991) called for
greater attention to the structural issues influencing the com-
munity rather than focusing solely on interaction processes
among community members. A synthesis of the interactional
community theory with the theory of social-ecological re-
silience provides a more holistic understanding of the inter-
actions between the structural aspects of the community and
community socio-cultural attributes that account for differen-
tial access to resources and institutions, as well as diversity in
responses to drivers of change within and across communi-
ties.
Overview of the community resilience model
In the community resilience model (CRM), the forest-
dependent community is depicted as a system that is itself
nested within larger systems and it is constantly influenced
by multiple internal and external drivers of change (Beckley,
1998; Force et al., 2000; Colfer, 2005). In Figure 1, these dri-
vers of change are represented by culture, politics and policy,
demography, economics, technology, as well as natural
ecosystem dynamics (Tuler et al., 2008), as contained in the
box labeled “external drivers.” These drivers of change vary
in terms of their frequency, duration, intensity, magnitude
and other characteristics (Cutter et al., 2008), and their im-
pacts within and across communities vary both positively and
negatively. Also, changes in the community may impact the
external drivers of change. These cross-scale interactions are
represented by the two arrows connecting the community
sub-system with the external drivers.
From the interactional community theory, the communi-
ty can be seen as comprising groups of individual households
with similarities as well as differences in characteristics such
as interests, social status, ethnicity, occupation age, and gen-
der (Kaufman, 1959; Bridger & Luloff, 1999). Communities
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are endowed with a set of resources that constitute communi-
ty capitals, as represented in the box labeled “assets” in the
model. Community capitals (social capital, natural capital,
economic capital, physical capital, and human capital) repre-
sent the multiple dimensions of community well-being, as
well as the capacity to respond to change events (Bebbington,
1999; Donoghue & Sturtevant, 2007). Natural capital refers
to the resources in the biophysical system that provides goods
and services to support livelihoods (DFID, 1999). As such,
natural capital is critical to rural community sustainability.
The metrics used for assessing natural capital comprise both
the stock of resources, as well as access to those resources.
Human Capital comprises the skills, knowledge, health and
other attributes that enable individuals and households to
make informed decisions and engage in productive activities
that enhance their well-being. As such, it is a measure of
human agency (Sen, 1997). Social Capital refers to the
norms, as well as those networks of trust and reciprocity that
promote co-operative behavior among individuals and groups
(Fukuyama, 2001; Beckley et al., 2008). Social capital repre-
sents the quality of social relations, and high social capital is
critical to communities’ ability to engage in collective action
in response to drivers of change. Physical capital comprises
all forms of infrastructure that support the well-being of peo-
ple. It is a function of access to services, such as water and
sanitation, effective transportation systems, education,
health, and housing. Economic capital refers to opportunities
for income and employment, as well as other sources of
livelihoods that contribute to the well-being of communities
and their households.  It comprises financial assets, as well as
other factors that enhance economic development (Wall &
Marzall, 2006). Together, these assets serve as the means, as
well as the ends of communities’ social interaction processes.
The differential levels of endowment of these resources
across different communities imply that communities may be
differentially impacted by similar drivers of change. For in-
stance, in their evaluation of the Northwest Forest Plan that
was implemented in the Pacific Northwest US in the early
1990s, Charnley et al. (2008) found that while measures of
socio-economic well-being had improved in some communi-
ties, some communities had experienced a decline in well-
being while others were relatively stable. The authors con-
cluded that “forest management policy affects different com-
munities differently, depending on their individual character-
istics and circumstances” (p. 758). While the stock of these
capital assets is an important indicator of the resilience of the
community as a whole, it does not offer adequate insights
into the dynamics of resilience at the level of individuals and
households within communities.
At the household level, “household capabilities” is used
in this model to represent the distribution of capital assets
within the community. Sen (1997) defines capability as “the
ability of human beings to lead lives they have reason to
value and to enhance the substantive choices they have” (p.
1959).  The capability construct offers a broader conceptual-
ization of well-being beyond the use of narrow economic
measures and other material concerns (Alkire & Black,
1997). Apart from its relevance in discussions on well-being,
the capability construct has also been posited as a key ingre-
dient in the analysis of social change (Sen 1997). The capa-
bility construct was used by Kusel (1996) as a measure of the
well-being and capacity of forest-dependent communities to
adapt to change, although he chose to focus his analysis at the
community level to the neglect of the household or individual
level. 
Based on previous works (Bebbington, 1999; Leach et
al., 1999), a key construct in understanding the interactions
between community capitals and household capabilities is
“access” as depicted in the model. Ribot and Peluso (2003)
conceptualize access as a process through which actors are
able to gain, maintain, and control resources from which they
derive benefits. At any given time, the pattern of access in a
community may be explained as the outcome of a dynamic
process of interaction among a broad range of factors occur-
ring across multiple spatial and temporal scales that enable or
constrain people’s ability to benefit from resources. These
factors include individual or household level socio-demo-
graphic characteristics, such as wealth, status and member-
ship in social groups (Berry, 1989), community level rela-
tionships, as well as institutional arrangements within and
outside the community (Bebbington, 1999). The unequal
power relationships associated with these historical interac-
tion processes engender uneven distribution of resources, and
hence, differentiated capabilities among actors within com-
munities. This discussion shows that the stock of community
capitals is only one of several factors that influence household
level capabilities, and that a focus on access as a function of
social and institutional interaction processes within and out-
side the community might offer better insights on the varying
abilities of individuals and households adapt to change.
Beside the resources, institutions and organizations are
also critical to how communities respond to drivers of
change. Institutions are the system of rules that shape social
interaction, whereas organizations are “groups of individuals
bound by some common purpose to achieve objectives”
(North, 1990: 5). A community’s network of institutions and
organizations may exist in different types, such as market-
based, community-based, or centralized institutions, and they
may occur at multiple levels of scale with vertical and hori-
zontal linkages among them occurring within and outside the
community (Dietz et al., 2003; Akamani & Wilson, 2011).
Access to institutions or individuals in positions of authority
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may consequently enhance access to information and other
critical resources (Ribot & Peluso, 2003). Hence, access to
organizations that are specialized in dealing with a particular
driver of change and the initial resources available to the
actor are critical for designing response strategies to deal
with that driver of change (Bebbington, 1999). The network
of institutions and organizations is represented by a triangle
in the model.
Individual households and communities that are exposed
to a particular driver of change may respond in various ways,
such as coping, adaptability and transformability. These re-
sponses are represented by “adaptation strategies” in the
model.  The process by which communities cope, adapt and
transform may take various forms ranging from community
collective action to autonomous responses by individuals and
households and is a function of the resources, institutions and
organizations, and the nature of the drivers of change. Re-
sourceful members of the community who are affiliated with
different organizations and who are impacted by a particular
driver of change may be driven by their private interests to
come together to address their common concerns (Summers,
1986). Interest in these joint responses may initially be based
largely on actors’ perceptions of the costs and benefits of
their actions (Ostrom, 2009). But once this field, comprised
of self-interested actors, is mobilized, interactional commu-
nity theory suggests that subsequent actions may be based
less on self-interest, because repeated interactions among
members of the field may give rise to the emergence of a
sense of community (Wilkinson, 1991) that engenders coop-
erative behavior in the collective interest. It must be added
that the emergence of this sense of community is not guaran-
teed, as it is based in part on the availability of avenues for
communication and interaction among community members
(Brennan, 2008). Even when the conditions for the emer-
gence of collective action exist, not all drivers of change will
require collective responses at the community level. Collec-
tive responses are more likely when the magnitude of the dri-
ver of change is high and pervasive, thus surpassing the ca-
pacity of individuals to cope, adapt or transform through au-
tonomous responses.
Given that the essence of the resilience and adaptation
process at the community and household levels is to address
emergent problems so as to sustain or enhance well-being the
outcome of the process can be measured in terms of adapta-
tion or maladaptation (Bennett, 1976, 2006). Adaptation rep-
resents an increase or maintenance of well-being, measured
by change in household capabilities or community capital as-
sets over time. Maladaptation, on the other hand, depicts a
decline in those capabilities and capital assets over a given
temporal scale. These outcomes are not static, as communi-
ties and households may be fluctuating between adaptation
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and maladaptation over time. These outcomes are represent-
ed in the box labeled “resilience outcomes.”
The arrow leading from “resilience outcomes” to “as-
sets” shows that outcomes of the resilience process serve as
the conditions that influence community and household re-
sponses to future drivers of change. Thus, the community re-
silience process, as well as its outcomes, follows a path-de-
pendent trajectory (Berkes, 2007) whereby present and future
community responses and their outcomes are conditioned by
the historical context of that community and its households. 
Implications of the 
community resilience model
The proposed community resilience model presented
here could be of potential utility in addressing a number of
theoretical and methodological challenges in the study of for-
est-dependent communities in particular, and resource-de-
pendent communities in general. 
Theoretically, the model could serve as a useful tool for
studying how various factors interact across multiple scales
to influence the process and outcomes of responses to drivers
of change within and across communities. While past re-
search on the resilience of forest-dependent communities has
focused mainly on collective action at the community level as
the mode of community response to change, this model has
shown that the process of community response to change is a
multi-level phenomenon that occurs not only through collec-
tive action at the community level but also through au-
tonomous responses at lower levels, such as individuals,
households and groups. Such an approach broadens the scope
of studies on community resilience from a focus on the struc-
ture of community capitals and institutions to include the
processes by which these resources are differentially mobi-
lized within communities in the resilience and adaptation
process. This view of the resilience process is consistent with
recent calls for consideration of both individual and collec-
tive agency in the study of community resilience (Davidson,
2010).
Methodologically, the model could serve as the concep-
tual basis for the development and testing of measurement in-
struments for assessing the resilience of forest-dependent
communities. Guidelines in the development of psychometric
scales (DeVellis, 1991) suggest a number of steps. The first
step is to conduct a comprehensive review of the literature to
select indicators that are relevant to the context of the re-
search and consistent with the constructs in the proposed
model, such as community capitals and household capabili-
ties. The second step is to design and administer question-
naires to a representative sample of respondents based on the
selected indicators. The third step is to analyze the validity
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community and household levels manifest at different levels
of scale, such as the regional scale. Challenges are to be ex-
pected in the process of gathering and analyzing data to make
sense of this complexity. Perhaps, the use of interdisciplinary
research teams, as well as focusing on specific components of
the model within well-defined spatial and temporal scales
may help overcome these challenges.
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